CD 



o- 



T3 i_ 

0) o 

<1> - C/> 

CO co « 

5 Q 2 

P rT 



o 

o- 




CM 

o- 



c 

-o .2 

g. CO S .CO 

«o « §"§ 
f i 

J- o 

O 



SDIN, 



118 

J 

SYNC Detect 
Logic 



106 



2/16 



VRS 



SDIN. 



Clock Recovery 
Phase Locked Loop 



HCLK 1-n^ 



114 

Clock 
Divider 



RPCLK 



SCLK 



*M12 
SDIN 



116 
J 



Serial-to-Parallel 
Shift Register 



FIG. 2 (Prior Art) 



RPDO 
/ > 



112 



SDIN 



120 



Phase 
Detector 



108 

4 

Clock Synthesizer 
Phase Locked Loop 



DN 



UP 



122 



Digital Filter 



FWD, 



BWD 



124 

V > r 



HCLK 



1-n 



Phase 
Selector 



SCLK 



FIG. 4 (Prior Art) 



3/16 



113 




RPCLK 



RPCLK 2 



119. 



125 



121. 



127 



J_ 



RPCLK, 



FIG. 3 (Prior Art) 



133 



13CK-* 




* 



132^ 
ACLK 

SCLK I 

136^ 
HCLK 1 

138--* 
HCLK 2 

140^ 

HCLK 3 

142^, 
HCLK 4 

144--* 

HCLK 5 

146^ 
HCLKg 

148-^ 
HCLK 7 

15(k-* 



HCLK, 




FIG 




in 

co . 

CNJ 





u. 




O 


CO 


CD 
&_ 


-»-» 


CD 


0) 


CL 


Q 


E 




o 




O 



CO 
CM 










O 

» 




CD 


E 


L. 

<D 


3 


CL 


co 


E 




o 




O 



CO 

or 
\- 



CM 



4 








< 






00 










CM 






\ 




CM 














a> 


DO 


</> 




00 


00 


Q 


O) 




Q 






0) 








_j a: 









u 




0 

-4— ' 


Q_ 


c 


ID 


Cou 




/ 



z 

Q 

CO 



CM 
8- 



Q_ 



o 
o 

CM 



IZ> 



0)0 0 

a g a> 
f— u 



Q 

CO 







CI 
Q 
Q 

m 
m 

H 

m 

H 

ru 
o 
m 
Q 



ID 

8hH 



i— 
cr: 
o 
a. 



O 



CO 



o 

OL 



I s - 



o 

CL 



ECO 

O (/) 

o 



Begin: 
LOCK = 0 



-259 



260 



Reset counters and set WE = 0 



264 



LEADS 



Generate and count 
UP pulse for UPCNT 




LAGS 



266 
1 



Generate and count 
DN pulse for DNCNT 



DELTA = DNCNT - UPCNT 
SUM = DNCNT + UPCNT 




DBW = 


TKDBW 


TBW = 


TKTBW 



280 

V 



YES 




LTP = STN = 0 



YES 



282 

SUM >/= TBW? 




DBW = 
TBW = 


LKDBW 
LKTBW 




NO f 


> 


If DELTA >/= DBW, 


LTP= 1,STN = 0. 


If DELTA </= -DBW, 


LTP = 0, 


STN= 1. 



Set WE = 1 
FWD = LTP 
BWD = STN 



284 



NO 



WE = 0 



2.88 



YES 




LOCK = 1 



290 



294 



286 



NO 



LOCK = 0 



1 ACLK cycle after 
WE= 1, setCTRS= 1 
such that WE = 0 



292 



FIG. 8 



7/16 




CD 
CN 



CO 

.2 o -g 

I AS 

^ u_ w 
CO 



CN 

00^ 



CO 

*q Li- </) 

^ 1_L ' 

bo 



eg 



as 

c Q- 

o o . 



CN 
O 



CN 
O 



CN 

a 



CN 

Q 



a 



± 



CM 

Q 



a 



i 



CM 

Q 



CO 

(f) 



CM 

CD 



CM 
CO 



334 




322 



11/16 



RST 



FIG. 13 



FWD 



BWD 




D1 D2 Q 

I I I 

-A FWD BWD STAY, 



STAY 



336 



FIG. 14 




334 



D1 > re 



D2 



Q1 



324 



338 A MUX 7 21 




Q2 



RST 



FfG. 15 



12/16 



Asserted 
Select Signal 


PSA 


PSB 


Phase of SCLK 


S1 


HCLK 1 


HCLK 1 


41hclk 1 


S2 


HCLK 1 


HCLK 2 


Average of 4_HCLK 1 + 4>ICLK 2 


S3 


HCLK 2 


HCLK 2 


2(Lhclk 2 


S4 


HCLK 2 


HCLKg 


Average of 4LhCLK 2 +4LhCLK 3 


S5 


HCLK 3 


HCLKg 


4-HCLK 3 


S6 


HCLK3 


HCLK 4 


Average of 4LHCLK3+ 4_HCLK 4 


S7 


HCLK 4 


HCLK 4 


4-HCLK 4 


S8 


HCLK 4 


HCLKg 


Average of 4>ICLK 4 + 4_HCLK 5 


S9 


HCLKg 


HCLKg 


4-HCLKg 


S10 


HCLK 5 


HCLKg 


Average of ^JHCLKg+^HCLKg 


S11 


HCLKg 


HCLKg 


4-HCLKg 


S12 


HCLKg 


HCLKy 


Average of 2^_HCLKg+ 2jL.HCLK 7 


S13 


HCLKy 


HCLKy 


4-HCLK 7 


S14 


HCLKy 


HCLKg 


Average of 4>ICLK 7 + 4_HCLKg 


S15 


HCLKg 


HCLKg 


4-HCLK 8 


S16 


HCLKg 


HCLK 1 


Average of 4_HCLKg+ 4_HCLK 1 



FIG. 16 



13/16 



Asserted 
Select Siana 


PAA 


PAB 


Phase of ACLK 


S1 


HCLK'-i 


HCLK'., 


4-HCLK^ 


S2 


HCLK'., 


HCLK' 2 


Average of 4LHCLK'.,+ 4lHCLK' 2 


S3 


HCLK' 2 


HCLK' 2 


41hclk' 2 


S4 


HCLK' 2 


HCLK' 3 


Average of 4-HCLK' 2 + 4-HCLK' 3 


S5 


HCLK' 3 


HCLK' 3 


41hclk' 3 


S6 


HCLK' 3 


HCLK' 4 


Average of 4-HCLK' 3 + 2(LHCLK' 4 


S7 


HCLK' 4 


HCLK' 4 


41hclk' 4 


S8 


HCLK' 4 


HCLK'g 


Average of 4_HCLK' 4 + 4- H CLK' 5 


S9 


HCLK'g 


HCLK' 5 


iLHCLK'c 
o 


S10 


HCLK'g 


HCLK'g 


Average of 4-HCLK' 5 + 4-HCLK' 6 


S11 


HCLK'g 


HCLK'g 


4LHCLK' R 


S12 


HCLK'g 


HCLK' ? 


Average of 4_HCLK' 6 + 4_HCLK* 7 


S13 


HCLK' 7 


HCLK' 7 


4jhclk 7 


S14 


HCLK' 7 


HCLK'g 


Average of 4_HCLK' 7 + 4_HCLK'g 


S15 


HCLK'g 


HCLK'g 


4-HCLK'g 


S16 


HCLK'g 


HCLK'., 


Average of 4lHCLK*g+ ipHCLK'., 



FIG. 17 



400 



Clock Recovery 
Phase Locked Loop 



14/16 



-401 



SCLK 



402 

4 



SCLK 



MODE, 



SYNC Detect 
Logic 



IPDCv' 



SCLK 



VRS 



406 
J— 



Serial-to-Parallel 
Shift Register 



SCLK 



404 



Clock 
Divider 



RPCLK 



RPDO 



RSD 



FIG. 18 



IPDO 



414 



Sync Pattern 
Register 



PAT<1:10> 
J- > 



416 
J— 



434 



402 



Bit 
Pattern 
Comparator 



,SCLK 



Sync Pattern 
Register 



PAT<11:20> 

7* > 



436-^ 
> 



412 



Bit 
Pattern 
Comparator 



SCLK 



Sync Pattern 
Register 



PAT<1:12> 



432- 



Bit 
Pattern 
Comparator 



VRS. 



15CLK 



FIG. 19 



MODE 



438 




VRS 



15/16 



Computer 
System 



418 





424 

J 




414 

J 




PORT 


> 


Reloadable 


I > 




Register 




426 

/ 

•i 




416 
* 




PORT 


> 


Rploadable 


■it > 




Register 




422 




r 




PORT 


>> 


Reloadable 


> 






Register 



FIG. 20 



Computer 
System 



418 



430 



PORT 



428 



Reloadable 

Register 
PAT<1:20> 



FIG. 21 



16/16 



414 



449 



Sync Pattern 




Register 


^ > 


416 




Sync Pattern 




Register 


> 


412 




Sync Pattern 




Register 


^ > 




FIG. 22 



